Urban water infrastructures provide essential services to modern societies and represent a major portion of the value of municipal physical assets. Managing these assets rationally is therefore fundamental for the sustainability of the services and to the economy of societies. "Asset Management" (AM) is a modern term for an old practice-assets have always been managed.
INTRODUCTION
Urban water infrastructures provide essential services to modern societies. Access to high levels of drinking water and wastewater services is fundamental for the protection of public health, the comfort and well-being of population, the sustainable development of the community and the environmental protection (ISO 24510: 2007; ISO 24511: 2007; ISO 24512: 2007) .
Urban water infrastructures are exclusive (i.e. the same assets cannot be easily shared by various service providers), long lasting (i.e. the average useful life of the assets is of several decades or even more than a century) and costly.
In fact, urban water assets represent a major portion of the value of municipal public infrastructures. The economies and well-being of modern societies depend on good performance of these infrastructures, which requires a sustainable asset management. It is, therefore, necessary to adopt a long-term approach and to manage these physical assets in an optimal way, striking a balance between performance, risk and various costs during the operational life.
'Asset Management' is a modern term for an old practice-managing urban infrastructure assets has been a continuous task starting at the time of construction.
Nevertheless, a more comprehensive and well-devised strategic approach has been evolving in recent years, from fundamental concepts to practical implementation.
Infrastructure asset management (IAM), as faced nowadays, is a series of organisational strategies, activities and systematic and coordinated practice by which an organisation manages its infrastructures rationally. It requires competencies in three fundamental areas of knowledge: management (financial, economic and organisational), engineering and information. IAM needs to be planned at three distinct levels-strategic, tactical and operationalrequiring each one to be perfectly aligned with the others. doi: 10.2166/wst.2010.509 In recent years, significant evolution occurred in terms of the formal approaches, of the monitoring and decisionsupport tools and of the implementation success cases.
However, most techniques, equipment and tools made available are too sophisticated and data seek for small and medium utilities. This is a very important shortcoming that needs to be sorted out. The European R&D network COST Action C18 (www.costc18.org) identified key research problems related to the management of urban water infrastructures that are currently not covered by ongoing projects of the European Framework Program (EFP).
The top 1 topic is "Efficient management of small community", i.e. related to the topic of this conference (Alegre et al. 2009 ).
This paper addresses challenges and opportunities for
small and medium utilities with regard to infrastructure AM (IAM). To put this into context, the first sections discuss the need for IAM, highlight key recent developments, and present IAM drivers, as well as research and development (R&D) gaps, priorities and products needed.
NEED FOR IAM
The water supply and wastewater services are capitalintensive activities, where the main costs are directly related to infrastructure, in particular capital expense and manpower costs for construction, maintenance and rehabilitation.
Nowadays, some of these service providers are infrastructure management companies. Consequently, it is in the field of infrastructure management that the biggest potential for efficiency and effectiveness gains are to be found in order to achieve a better global performance for an organisation.
Back in the eighties, the South Australian Public Accountants Committee, in partnership with New Zealand, published a series of eight reports in 1986-1987 alerting Australian State Governments for the need to seriously and urgently consider the problems of managing their infrastructure assets to avoid deterioration in public services (Burns et al. 1999) .
In the United States, a study carried out by the American Water Works Association in 2001 stated that «in 2030, the average operator will need to spend around three-and-ahalf times more than today on replacing water pipes, due to the ageing». The Environmental Protection Agency also concluded that only an increase in charges of 3% would allow them to recover part of the current investment deficit over the next 20 years (AWWA 2001).
In Canada, the annual cost of the maintenance, repair and renovation of total urban infrastructure is in the order of 100,000 CND$ m. However, the National Research Council Canada estimates that the real costs of maintenance and repair are more than double this amount (Vanier 2001) .
In Portugal, between 5,000 and 6,000 million e were Infrastructure asset management is, for the reasons outlined above, of prime importance for many countries.
It is fundamental that utilities start to draw up plans at a strategic, tactical and operational level with a view to accurately define rehabilitation priorities and select intervention solutions which, in the long term, represent the best value for money.
HIGHLIGHTS OF KEY RECENT DEVELOPMENTS IN IAM
The leading role of Australia and New Zealand The policy adopted of keeping the documents produced in the public domain, freely available in electronic version from the web, has greatly contributed to the dissemination of the knowledge created.
The European CARE-W and CARE-S systems
The twin systems CARE-W (Computer-Aided Rehabilitation of Water Networks) and CARE-S (Computer-Aided Rehabilitation of Sewer Networks) were developed under the 5th Framework Program of the European Union and aim at assisting water utilities in setting up strategic and tactical rehabilitation plans of piped systems (Saegrov 2005 (Saegrov , 2006 . 
Initiatives in Portugal
Portugal has a word to say in terms of asset management because the water sector has had a remarkable evolution in the past 15 years in terms of quality of the services provided, The recommended approach is greatly inspiring the Australian and New Zealand 'school'. Although there is still a long way to go in terms of practical applications, many success stories can already been told. One of the first utilities seriously facing AM (in general, and not only IAM)
is Seattle Public Utilities, which started to implement a comprehensive AM approach in the early 2000s, also in-line with the Australian and New Zealand 'school' (Kelly 2005) .
The US is hosting the next IWA LESAM (Miami, November 2009).
The role of consultants and IT providers
International consultants playing a relevant role in advising water utilities on how to implement IAM systems.
However, utilities must understand that IAM is a corporate approach and not a plug and play system that can be purchased ready to use.
The same applies to providers of equipment to support condition assessment to information technologies (IT) providers. The availability of good commercial software applications in the scope of digital mapping (GISgeographical information systems), of Enterprise Resource Planning (ERP) and of maintenance support systems, to mention just some of the most important types, greatly contributes to a better utility IAM information structure, and therefore, to an improved IAM, as a whole approach.
IAM specifications and standards
The availability of standards and guidelines for asset management defining the main concepts and terminology, and establishing the general principles and requirements may have a very significant leverage effect.
In the UK, the Publicly Available Specification 
IAM DRIVERS, RESEARCH GAPS, PRIORITIES AND PRODUCTS NEEDED
There is a need for joint initiatives, particularly in Europe, that create synergies, and allow for sharing and 
HOW TO IMPLEMENT AN IAM APPROACH
The core component of asset management of urban water systems is their rehabilitation. The identification of rehabilitation needs, the establishment of intervention priorities and the selection of the engineering intervention options may be straightforward in some cases, but in most situations this is not the case. From the conceptual point of view, there is nowadays a consensus on the need for supporting decision-making on a comprehensive approach that accounts for the cost of building, operating, maintaining and disposing of capital assets over their life cycles. There is also a general agreement on the ultimate aim of infrastructure asset management: optimise the balance between performance, cost and risk in the long run. However, this is much easier to say than to implement in practice. Utility managers recurrently claim that there is a need for guidance and training materials that assist them in the implementation of an integrated rehabilitation approach.
There is no one recommended formula for implementing an IAM strategy. Interpretations and solutions vary widely. IAM is a management concept that helps utilities To answer this question requires investment planning and identifying how to finance it.
The responses to the questions above may assume a greater or lesser degree of sophistication. An organisation
shall not wait for all information to become available to start The major challenge is to avoid that the routine work, typically reactive, does not prevent decision-makers to implement a long-term thinking of the systems, based on proactive approaches.
Advantages and opportunities
The shortcomings presented may be compensated by significant advantages when comparing small to big utilities: † the infrastructure systems to be managed tend to be less complex than in big systems; † there is a lighter organizational structure, typically with lower inertia, which is an opportunity to change routines; † results tend to become visible more rapidly, whenever novel approaches are implemented.
Hints on the way to go
The title of this paper is "Is strategic asset management applicable to small and medium utilities?" The reply is undoubtedly positive. However, this is not a trivial process, and following some hints on the way to go are suggested.
They look like obvious, but practice shows that failure stories may often be explained because one or several of the following points have not been taken into consideration.
Utility implanting an IAM approach should: † make the decision of changing the existing routine and reactive culture at the top level of the organisation; † start step by step, with small, realistic but decisive actions; † look for external expert advice if needed (e.g. consulting services), but keep it within a limited portion: IAM is an internal process that cannot be outsourced; † be aware that acquisition of any IAM software is not an adequate starting point for the implementation of IAM and does not replace the internal organizational process that is required; † network with its peers, sharing problems and solutions; † establish joint projects with other utilities, creating scale effect, in order to get assistance, develop and implementing methods and tools and provide training (see the example of Portugal with the on-going AWARE-P project, above referred).
CONCLUSIONS
Water utilities tend to be seen by the other economic sectors, and particularly by the financing agencies, as organizations with high inertia and low efficiency. There is therefore, the need for achieving efficiency gains, making clear and straightforward justification of investment priorities, and give preference to rehabilitation of existing assets, instead of building new, when feasible.
Small and medium size utilities represent by far the majority of the water utilities in the world. The driving factors referred should be reflected in the implementation of IAM adequate to them. However, IAM methodologies and support tools developed in recent years tend to be directed to bigger and more sophisticated organisations. This situation must change, and has already started to change. It is up to the utilities themselves to launch this process. It is also the role of academics, researchers, consultants and IT providers to participate in it. Last but not least, policy makers, the administration and regulators should promote the necessary changes and create the adequate incentives and conditions.
